Abstract. Let D2n be a generalized dihedral group of order 2n and Fq be a finite field having q elements. In this note, we establish the structure of the unit group of F 2 k D2n for any odd n ≥ 3. This extends a result due to Kaur and Khan(J. Algebra Appl., 2014) as well as a result due to the authors(Int. J. Group Theory, 2014).
Introduction
Let F G be the group algebra of a finite group G over a field F and U(F G) be the group of units in F G. Explicit calculations in U(F G) are usually difficult, even when G is fairly small. The problem of finding its structure is therefore one of the interesting problems in the theory of modular group algebras. In [1] , A. Bovdi gave a comprehensive survey of results concerning the unit group of modular group algebras. Many more have appeared since then(see, for example, [2, 5-8, 10, 13-15] and the references therein).
In this note, we continue an investigation begun by Kaur and Khan in [9] . We offer an alternate proof for their results and establish the structure of the unit group of F 2 k D 2n for any odd n.
Preliminaries
In this section, we begin by considering the properties that are essential for developing the proof of the main result.
Let A be a finite dimensional algebra over a field F and J(A) be its Jacobson radical. Then 
showing that the above sequence is split and hence
Therefore to understand the structure of U(A), two problems remain - The following results provide useful information about the decomposition of A/J(A) when A = F G, F being a field of characteristic p. We briefly introduce some definitions and notations that will be needed subsequently.
Let s be the L.C.M. of the orders of the p-regular elements of G, ξ be a primitive s th root of unity over F and T G,F be the multiplicative group consisting of those integers t, taken modulo s, for which ξ → ξ t defines an automorphism of F (ξ) over F . That is, T G,F is Gal(F (ξ)/F ) seen as a subgroup of U(Z s ).
Note that if u is a power of a prime such that (u, s) = 1 and c = ord s (u) is the multiplicative order of u modulo s, then
Definition 2.2. If g ∈ G is a p-regular element, then the sum of all conjugates of g in G is denoted by γ g and the cyclotomic F -class of γ g is defined to be the set
The number of simple components of F G/J(F G) is equal to the number of cyclotomic F -classes in G. In what follows, the conjugacy class of g ∈ G is denoted by [g].
Main Result
Theorem 3.1. Let q = 2 k and n ≥ 3 be odd. Then
GL ( Proof. It is evident that for any finite field extension F of F q , the only group homomorphism φ : D 2n → F * is the trivial one. As a consequence, if f (D 2n , q) is the number of cyclotomic F q -classes in D 2n , then using Wedderburn structure theorem and Proposition 2.3, we have
where n i ≥ 2 and F i is a finite field extension of F q for all i,
Taking the dimension constraints into consideration and using equation (3.1), we obtain
By the uniqueness of Wedderburn decomposition, it follows that
We now proceed to find the F i 's.
Observe that for any 2-regular element x ∈ D 2n and l, m ∈ N,
As a consequence
whence for each divisor m of n, m > 1, there are
Therefore from equation (3.1) and Theorem 2.4, we obtain
From [3, Cor. 69.10] , it is known that
) is a separable algebra and J (F q D 2n ) is a central subgroup of U(F q D 2n ), the rest follows from equation (2.1).
The above theorem gets simplified when n is a power of an odd prime. Since
therefore ord p i+1 (q) = ord p i (q) or p × ord p i (q) whence d m has the same parity as d 1 ∀ 1 ≤ m ≤ n.
